Age-related distribution of neuropathologic changes in the cerebral cortex of patients with Down's syndrome. Quantitative regional analysis and comparison with Alzheimer's disease.
To investigate whether changes in the cerebral cortex exhibit similar distribution patterns in both disorders of Down's syndrome and Alzheimer's disease, we performed a comparative neuropathologic study of patients with these disorders to further clarify the possible relationships between these dementing conditions. The regional and laminar distribution and density of neurofibrillary tangles and senile plaques were analyzed in the cerebral cortex of a series of 16 patients (aged 6 to 74 years) with Down's syndrome and in 10 elderly individuals with Alzheimer's disease. Quantitative analyses revealed that the time course of neurofibrillary tangle formation in Down's syndrome displays regional patterns comparable with those observed in aging and Alzheimer's disease with layer II of the entorhinal cortex being affected first in Down's syndrome, followed by the hippocampus proper and neocortex. The oldest patients with Down's syndrome had neurofibrillary tangle densities sometimes higher than in patients with Alzheimer's disease. At variance with Alzheimer's disease, amyloid deposition was widespread in all of the cortical areas investigated and was observed much earlier than neurofibrillary tangle formation. Patients with Down's syndrome also frequently had higher senile plaque densities than patients with Alzheimer's disease. These results indicate that the development of pathologic changes in patients with Down's syndrome does not parallel that observed in elderly individuals and patients with Alzheimer's disease in all respects. However, the comparable development patterns of neurofibrillary tangle formation suggest that detailed analysis of patients with Down's syndrome may be useful to further our knowledge of the mechanisms underlying the installation of the neuropathologic alterations leading to the demonstrated loss of select neuronal populations in Alzheimer's disease.